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(54) UEHb UJl Si BbIT«niBAHMfi BOJlOKiiA 
H3 Tyron/IABKMX /MATEPII AjIOB 



I 

H3o6peTeH«e oiwrocHTCfl k obnacni apoio- 
BoacTDa cTejcrra u npG£iia3iia<feK0 ana ofaira- 
rHBfiirnn onniMecKoro swioKiia ho Tyronnao- 
khx MOTepHoriOQ, iianpHMep H3 KBapueBoro 
CTe x/ia. 

M ODocma ne*fb ana BbiTJir HBaHfTft bohok- 
na c narpeBOTGiisiMH b Biiae CTep>KHefi ti3 
Kap6opyHfln f ancomimma MonnSflena nni\ Me- 
TanjifiuecKoft cmipanii [l], 

CyinocTDyioiane uqhh ooecneMHgoioT nony 
Menne TGMnoporypbr 1000-1400 C. 

Man6aTee 6/1 hokum k' H3o6peTeftwo petue— 
ftiieM siBnKeTCJt nevb ann Dbipa6oTKii botiok- 
na, conop>Kaiitafi 3/TGKTponarpeBaTenb, toko- 
npoDOflftimn? ?;iGKTpoflM ( ycTportCTBO rtpenDa- 
piiTenbiroro narpoBa 11 KoabuGBOti xc\nonn/ib- 

hiik r.2j. 

3to nc^b o6GcneuaBaGT aocTH^ofme tom- 
nepaTypbi an 2000 C, no flRnn^rcn rtporpa- 

flHGHTHOft no BMCOTO. 

Ue/TbK> KGoCpoTPittua nan ag ten ctKutairntv 
no BbicoTe ncMK TGMnGparypHorn rpa/m«MiTrt 
no 5O-50O C /cm. 

ilocTirraeTCfi sto Tf.'M, 'ito narp*Bnr'\ii. 
BbtnonfijuoT b Dune oornyToro cinpyinii c 
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OToopcTtieM no uoirTpy Tena BpauieHHfi, 06- 
paoonan'toro riOBopxnoCTqMn BpaiuenHfl bto— 
poro rtop?TnKa c oGiiuiMri npoao/ibfiofi h no 
nrepownni* 0C3MH ti ufrnnfi/ifjU'tC'CKoft nooepx- 
iiocTbiO, h npyMH nAOCK ocTflMM, nap&nne/ib— 
hmmh n;iocKOCTii ncn^pGHirbix ocert noBepx- 
uocreii npn.»UGHiTM, n KOJibuGnoft xo/ionitrtbHHK 
ycT.'uiowioii nnyTpit warpeDATGnn y Bbtxonrto- 
ro ornepcTHfi. 

ripri 3tom ncMb MO^eT 6biTb nononiMiTenbr- 
ho cnao>Kr;f(n OTpawafoniKM sicpanoM, ycTakOB- 
ncunbiM wAifiy irnrpGBaTGnoM ri xo/roaM/ibfti!- 
kom 11 BMnonnofiTuwM iro TyronnnnKiix kgd*- 
MttMrcKitx ^^aTep»a/^OB f nanpuNf^p im noy- 
nKiTriT isrrpKfumn. KpoM*> mro, 11.1rp.30n t^/tl 
mu/kot oi:iTb iM-mrvTiroH cocTaoirwM no kohou, 
-:i t/iio.'o n nuzto nrjioro TO;m Bpa/.itoiufc;, 06— 
pa.?OM,iiff(oro ni\y.M^ tto»opxiic<:T^\rtT u|>auie- 
;mz oTopr^ro nop«xiKa c p,-Kvi»MHoft Kpynio- 
froft b roMKax, p^nnooTCTOflumx Bnopx u dhiio 
ot n^ocKocrii nonopr'Uibfx ocoii ann Kawnoft 

:iOBOpvnr/CTH C OOTBOTCTBCfrMO. 

ifa 'icpro>Ko cxo.vfaTWMocKit i:oo6pa>KGHa 
rrpGonoiKomiafl ttf^u* c\ pnopcoe. 
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B ueHTpe no4H pacnono*eH BbicoKoreMne- 
paTypHw A aneKTpoHarpeBaTenb 1 M3 AbyoKii- 

CM UHpKOHKfl. K sepXllGfl H HH*<HeA TOpUOBOA t 

noBepxnocTH aneKTpoKorpeBaTejif? 1 Kc-puf.::i- 

SeCKHMH KOpyUflOIiblMH KQ/lbUdMH 2 npH>KaTbl 
OaaTMHOpOflHeBblG KO/IbLia 3 TOKOnOABOAfllAHX 

k uHpK onneBOMy 3neKTpoiiarpeBaTe/iio aneKT*- 
poaoB. Boxpyr KopynflOBbxx xaneu 2 ycTa- 
iioaneuo Ten/iooTBOflfltuee xonoflonbHoe ycr- 
PoActbo 4. ycrpoAcTBO npeABapHTe^bHoro 
pa3orpeBa uHpKonneBoro 3/ieKTpoHarpeBaTfcnfl 
1 BtinonneHo b BHfle nonoro aaiiiHTHoro ren- 
/ion3onauHOHHoro CTaxaHa 5 H3 BbicoKOorHe- 
ynopHoA Kf^paMHKti h« octiOBe BfaicoKOortie- 
ynopiibix OKHcnoB unpKOHHfl, HTrpHa, anioMH- 

HHH| UHpKOHaTOB, BHyTpb KOTOporO BMOHTH— 

poBan cnHpanbHbiA aneKTpoHarpeBaTenb 6 H3 
waponpoHHoro cnnaBa. C HH3y neMM BHyTpH 
UHpKOHHeBoro HarpeBaTena ycTaHoaneH Konb— 
neBoA xonoflmibHHK 7 c perynnpeyMbiM hjih 
B03ziyLuabiM oxrtawflenHeM. 

Mexiny BHeuiHeA noBepxHocTbio xonoannb— 
hhk£j 7 h uHpKOHHeBbiM HarpeBaTeneM 1 pac- 
nono^eH KepawKnecKHA oTpa^KarenbfibiA 3KpaH 
8 H3 TyroanaBKHX MarepHajiOB, nanpHMep, 

AByOKMCH UHptCOHHfl, OKHCH HTTpHfl, 6epHJl- 

iiHfl, anioMHHHfl, npeaHa3HaHeHHbiA pjist 3amw- 
Tbi npHsneKTponHoft nacTH Harpeaarensi 1 ot 
CRnsuoro oxnawaeHHH KOJibueBbiM xonoAivib— 

KblM yCTpOftCTBOM 7. 

TeMnepa^rypHbiA rpaaneHT no BbicoTe ne- 
mh no 500 C o6ocneHHBaeTca cneuHanbHbiMH 
npo<$>nnbHbiMK LtHpKOHHeBbiMH smeKTpoHarpeBa- 

TGJIflMH 1 C flByCTODOHHHM TOK OOTBOflOM, a 

TaiOKe ycTaHoaneHHeM y BbixonHoro oTBepc- 
TH5i BHyTpH HarpeBaTena KO/ibueBoro xono- 
AWibHoro ycTpoAcTBa 7 c perynnpyeMbiM 
Term OOTBOflOM. 



<t> o p m y n a H3o6peTeHHfl 

1. rienb pjin BbiTftr HBaHHfl BanoKHa »3 
TyronnaBKHx MaTepHarcoB, npeHMymecTBeHHO 



KBapitoBoro creKna, coaep>Kauiafl BbicoKOTeM- 
nepaTypiibiA 3/ieKTpoHarpeBaTanb, TOKonpo— 
BoaflmMe 3/ieKTpoabi, ycTpoacTBO npeAB^pn- 
mnbiioro narpGBa tr KonbueBoA xonoatt/ib- 
5 hhk, oTnwnaiomaflCH tcm, hto, 
c ue/ibio o6ecneHcnHfl cooahuhh no bmcotq 
nenM TeMnepaTypHoro rpaAMSHTa xii. cu— 
500°C/cm i HarpeBaTejiL BbinouHen b BHae 
BorHyToro cuapyHoi c OTBepcxMeM no ueHi^ 
10 py Tena BpaiUGmifi, o5pa30BaiiHoro nOBepx- 
hoctamh BpameHHfl BToporo nopflflKa c 06- 
lUHMH npoAonbiioA h nonepennoA ocumh h uh— 

rtHHflpHHeCKOA nOBepXKOCTblO H AByMfl rt^OCKOC- 

thmh, napannenbHUMH rui ockocth nonepenHbix 
15 oc eft no&epxHOCTeA BpaweHHH, a Konbue&oA 
xojiOAH/ibHHK ycTaHOBneii BHyTpH HarpeBaTe- 

JIfl y BblXOAHOrO OTBepCTHfl, 

2. rienb no n, l f . o t n h h a 10 vx a a- 

C H T6M, HTO oka CHa6>KeHa OTpa^KaiOUIHM 

20 3KpaH0M, ycTaHOBJTBHHbiM Me>KAy HarpeBaTe- 

neM H XO/IOflHjlbHHKOM H Bbin OH HeKHbJM H3 

TyroanaBKHX KepaMHqecKHx MerepHa/iOB, . 
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3. rienb no n, 1, oTJiH^aioma a- 
c a TeM, hto HarpeBaTarib BbinonHeH coc— 
TaBHbIM H3 Koneu. 

4, rienb no n, 1, OT/iHsajomafl- 
c h TeM, hto HarpeBaronb BbinonHeH b bhas . 
nojioro Tena BpameHHfl, oopa30BaHHoro ABy— 
ms noBepxHocTfiMH BpaiaeHHs BToporo nopaa— 

Ka C pa3ilHMH0A KpyTH3HOA B TOHKaJC, paBHO- 
OTCTOflLUHX BBepX H BHH3 OT fUlOCKOCTH none— 

peMHbix oceA ana Ka^KAoA noBepxHoCTH cooi^- 

BeTCTBeHHO, 

HCTOHHHKH HH(j)OpMauHH, npHH5ITble BO BHH^T 

MaHHe npH 3KcnepTH3e: 
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25, 1964 ( npoTOTHn ) » 
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(54) FURNACE FOR DRAWING FIBRE 
FROM REFRACTORY MATERIAL 

The invention relates to the field of glass 
production and is intended for drawing optical fibre 
from refractory materials, such as quartz glass. 

A known furnace for drawing fibre has heaters in 
the form of rods of carborundum, molybdenum disilicide 
or metal coil [1] . 

Existing furnaces allow temperatures of 1000-1400°C 
to be obtained. 

The solution closest to the invention is a furnace 
for the manufacture of fibre which includes an 
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electrical heater, electrically conductive electrodes, 
a preheating device and an annular cooler [2] . 

This furnace allows temperatures of up to 2000°C to 
be achieved, but is gradient-free over height. 

The object of the invention is to create a 
temperature gradient of 50-500°C/cm over the height of 
the furnace. 

This is achieved in that the heater is made in the 
form of a body of rotation which is externally concave 
and has an aperture through the centre, and is formed 
by second-order surfaces of rotation with common 
longitudinal and transverse axes and a cylindrical 
surface, and by two planes parallel to the plane of the 
transverse axes of the surfaces of rotation, while the 
annular cooler is mounted within the heater at the exit 
orifice . 

The furnace may be fitted additionally with a 
reflective screen, mounted between the heater and the 
cooler and made of refractory ceramic materials, for 
example of zirconium dioxide. Furthermore, the heater 
may be made composite, formed by rings, and also in the 
form of a hollow body of rotation, formed by two 
second-order surfaces of rotation with differing 
inclination at points equidistantly spaced above and 
below the plane of the transverse axes for each surface 
respectively . 

The drawing illustrates the proposed furnace 
schematically, in cross-section. 

High-temperature electrical heater 1, of zirconium 
dioxide, is located in the centre of the furnace. 
Platinum-rhodium rings 3 of electrodes supplying 
current to the zirconium electrical heater are clamped 
against the upper and lower end surfaces of electrical 
heater 1 by ceramic corundum rings 2. Heat-removing 
cooling device 4 is mounted around corundum rings 2. 
The device for preheating zirconium electrical heater 1 
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is made in the form of a hollow protective thermally 
insulating casing 5 of highly refractive ceramic based 
on highly refractive oxides of zirconium, yttrium, 
aluminium, and zirconates, within which is mounted 
electrical heater coil 6 of high-temperature alloy. At 
the bottom of the furnace, annular cooler 7 with 
controllable or air cooling is mounted within the 
zirconium heater. 

Ceramic reflective screen 8, made of refractory 
materials, for example zirconium dioxide, or oxides of 
yttrium, beryllium or aluminium, is located between the 
outer surface of cooler 7 and zirconium heater 1 to 
protect the part of heater 1 adjacent to the electrode 
against severe cooling by annular cooling device 7. 

A temperature gradient of up to 500°C over the 
height of the furnace is provided by specially shaped 
zirconium electrical heaters 1 with bilateral 
terminals, and also by mounting annular cooling device 
7 with controllable heat removal within the heater at 
the exit orifice. 



Claims 

1. Furnace for drawing fibre of refractory 
materials, particularly quartz glass, including a high- 
temperature electrical heater, electrically conductive 
electrodes, a preheating device and an annular cooler, 
characterized in that, with the object of ensuring 
creation of a temperature gradient of 50-500°C over the 
height of the furnace, the heater is made in the form 
of a body of rotation which is externally concave and 
has an aperture through the centre, and is formed by 
second-order surfaces of rotation with common 
longitudinal and transverse axes and a cylindrical 
surface, and by two planes parallel to the plane of the 
transverse axes of the surfaces of rotation, while the 
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annular cooler is mounted within the heater at the exit 
orifice . 

2. Furnace according to Claim 1, characterized 
in that it is fitted with a reflecting screen, mounted 
between the heater and the cooler and made of 
refractory ceramic materials. 

3. Furnace according to Claim 1, characterized 
in that the heater is made composite, formed by rings. 

4. Furnace according to Claim 1, characterized 
in that the heater is made in the form of a hollow body 
of rotation, formed by two second-order surfaces of 
rotation with differing inclination at points 
equidistantly spaced above and below the plane of the 
transverse axes for each surface respectively. 

Sources of information considered in the 
examination : 

1. Kapani N. Volokonnaya optika [Fibre optics]. 
Moscow, Mir, 1969, pp. 138-141. 

2. U.S. Patent No. 3155759, cl . 13-25, 1964 
(prototype) . 



